CONTROL CHIP FOR OPTICAL DISK DRIVE AND METHOD 
FOR UPDATING FIRMWARE IN THE CONTROL CHIP 

BACKGROUND OF THE INVENTION 
Field of the Invention 

5 The invention relates to a control chip for an optical disk drive and a method 

for updating firmware in the control chip, and more particularly to a control chip 
for an optical disk drive, which executes firmware update actions by a macro unit 
and a DMA (Direct Memory Access) unit, and a method for updating firmware in 
the control chip. 
1 0 Description of the Related Art 

FIG. 1 shows a control architecture diagram of a typical optical drive, such 
as a CD-ROM. As shown in FIG. 1, the optical drive 10 utilizes an optical pickup, 
which is disposed in a sled motor and pickup assembly 102, to retrieve data stored 
in an optical disk 100 and then output a radio frequency (RF) signal. An RF 

15 amplifier and controller 110 is used to receive and amplify the RF signal and to 
output a amplified signal to a decoder 114. The decoder 114 receives the 
amplified signal and decodes the amplified signal to generate decoded data. The 
decoded data are then stored in a buffer memory 116. A microprocessor 112 is 
used to control operations and functions of the optical drive 10. For instance, the 

20 microprocessor 112 is used to control the RF amplifier and controller 110 and the 
decoder 114, to drive the spindle motor 101, the sled motor and optical head 
assembly 102, and the like. The microprocessor 112 is further connected to a 
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non-volatile memory 1 1 8 to read firmware information, such as update program 
routines and commands to control and operate the optical drive 10. Users can 
utilize a host 122 to read the data in the buffer memory 116 via a host interface 
120. 

5 Because the computer industry is rapidly developed, hardware peripherals, 

such as optical drive, are also rapidly developed. In order to continuously update 
the function and operation of the optical drive, the firmware stored in the 
non-volatile memory is typically updated. Generally, when the firmware of the 
optical drive is updated, the update program routine being executed and the data 
10 being updated are stored in the non-volatile memory. However, this method 
reduces the usable space in the non- volatile memory and lengthens the time for 
updating the firmware. 

In addition, US Patent No. 6,170,043, entitled "Method for controlling an 
optic disk" disclosed another update method. FIG. 2 shows an architecture 
1 5 diagram of the control chip in this patent. The control chip 200 includes an extra 
memory 202, a microprocessor 204, a decoder 206, and a controller 208. In the 
method disclosed in this patent application, when the firmware is to be updated, 
the update program routine is stored in the extra memory 202 and a flash ROM 
(non-volatile memory) 210 is regarded as a data storage space. In this method, 
20 the usable space in the non-volatile memory 210 is not occupied, and the speed 
for updating the firmware may be increased. However, this method has the 
following drawbacks. That is, since the microprocessor executes the operation 
of either reading the update program routine or writing the data in the non- volatile 
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memory by software, the microprocessor cannot perform other works, such as 
accessing the data of the host, when the data are written. In addition, it takes 
longer time for the microprocessor to execute the software to compute the address 
of the extra memory. 
5 SUMMARY OF THE INVENTION 

In view of the above-mentioned problems, it is therefore an object of the 
invention to provide a control chip, which has a macro unit, for an optical disk 
drive and a method for updating firmware in the control chip. The update 
control of the firmware is performed using the macro unit by means of hardware 
10 control. 

To achieve the above-mentioned object, the control chip for an optical disk 
drive includes a microprocessor for controlling actions of the optical disk drive, a 
decoder controlled by the microprocessor and connected to an external buffer 
memory and a host interface, a controller controlled by the microprocessor and 

15 connected to the decoder to receive control signals and data of the optical disk 
drive, an extra memory for storing an update program routine of the 
microprocessor and being connected to the microprocessor, a DMA unit 
controlled by the microprocessor to read data of the external buffer memory, and a 
macro unit controlled by the microprocessor to receive data output from the DMA 

20 unit and to write the data into the non-volatile memory. 

When the control chip is updating the update program routine of the 
non-volatile memory, the extra memory serves as a buffer for the update program 
routine of the microprocessor, and the microprocessor outputs the control signals 
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to the DMA unit and the macro unit. Data in the buffer memory is written to the 
non-volatile memory using the macro unit and the DMA unit by hardware. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG 1 shows a control architecture diagram of a typical optical drive. 
5 FIG. 2 shows an architecture diagram of a control chip in a conventional 

optical disk drive. 

FIG 3 shows an architecture diagram of a control chip for an optical disk 
drive of the invention. 

FIG 4 shows the data flow in the control chip for the optical disk drive of 
10 the invention in a normal operate mode. 

FIG. 5 shows the data flow in the control chip for an optical disk drive of the 
invention in a data update mode. 

FIG 6 shows a flow chart in the control chip for an optical disk drive of the 
invention in a firmware update mode. 
1 5 DETAILED DESCRIPTION OF THE INVENTION 

The control chip for an optical disk drive and a method for updating 
firmware in the control chip of the invention will be described with reference to 
the accompanying drawings. 

FIG 3 shows an architecture diagram of a control chip for an optical disk 
20 drive of the invention. Referring to FIG. 3 5 the control chip 300 includes an extra 
memory 302, a microprocessor 304, a decoder 306, a controller 308, a macro unit 
310 and a DMA unit 312. The control chip 300 has the function of updating the 
firmware in the optical disk drive, wherein the firmware is stored in the 
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non-volatile memory 210. The non-volatile memory 210 may be a flash memory 
(flash ROM) or an electrically erasable and programmable non-volatile memory 
(EEPROM). As shown in FIG. 3, the macro unit 310 and the DMA unit 312 are 
not included in the conventional control chip for the optical disk drive, and other 

5 elements including the extra memory 302, the microprocessor 304, the decoder 
306, and the controller 308 are the same as those of the conventional control chip 
for the optical disk drive as shown in the architecture diagram of FIG. 2. 

The macro unit 310, which is controlled by the microprocessor 304, reads 
data in the buffer memory 212 via the DMA unit 312 when the firmware is 

10 updated, and writes the read data to the non- volatile memory 210 in a specific 
command sequence, such as an erase command, a read command, a write 
command, a compare command, and the like. The DMA unit 312, which is also 
controlled by the microprocessor 304, transfers the data in the buffer memory 212 
to the macro unit 310 when the firmware is updated. 

15 When the optical disk drive is updating the firmware, the optical disk drive 

temporarily stores an update program routine to be executed by the 
microprocessor 304 in the extra memory 302, and the firmware to be updated in 
the buffer memory 212. Thus, when the optical disk drive is updating the 
firmware, the microprocessor 304 executes the update program routine stored in 

20 the extra memory 302 and outputs control signals to the macro unit 310 and the 
DMA unit 312 so as to execute the update action of the firmware through the 
macro unit 310 and the DMA unit 312. When the macro unit 310 is executing 
the update action, the microprocessor 304 only needs to monitor the interior state 
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of the macro unit 310. Thus, the microprocessor 304 may execute other actions 
with the host 216 at other time. Because the macro unit 310 and the DMA unit 
312 read and write data by hardware when the macro unit 310 and the DMA unit 
312 are executing the update action of firmware, the executing speed is faster than 
5 that by calculating addresses by software. 

The optical disk drive is switched to a firmware update mode, when the 
control chip is updating firmware into the non-volatile memory, other the optical 
disk drive is switched to a normal operation mode. In general, after the 
computer is booted and reset, the microprocessor 204 of the optical disk drive will 
10 initialize the optical disk drive, such as CD-ROM, and wait for the command of 
the host computer 216 requesting to read data from the disk 100. After the host 
computer 216 issues a command to request reading data of the disk 100, the 
microprocessor 304 outputs correct parameters to control the controller 308 and 
the decoder 306 in order to drive the motor and the optical pickup in the optical 
15 disk drive to read the data stored in the disk 100. The data in the disk 100 is 
decoded and corrected by the decoder 306, and is then stored in the buffer 
memory (DRAM) 212. Consequently, the computer 216 can read the data in the 
buffer memory 212 by the decoder 306 via a host interface 214. At this time, the 
extra memory 302 serves as a memory space for the general data, while the 
20 non-volatile memory 210 serves as a memory space for the update program 
routine of the system. 

FIG. 4 shows the data flow in the control chip for the optical disk drive of 
the invention in a normal operate mode. As shown in FIG. 4, the non-volatile 
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memory 210 of the optical disk drive serves as the storage space for the update 
program routine in the normal operation mode, and the microprocessor 304 
outputs the firmware control signal to the non- volatile memory 210 so as to read 
the program of the update program routine of the non-volatile memory 210 to 
5 control the actions of the optical disk drive. Therefore, the macro unit 310 and 
the DMA unit 312 are under the idle states in the normal operation mode. In the 
normal operation mode, the actions of the control chip for an optical disk drive are 
the same as those of the prior art, and detailed description thereof will be omitted. 
When the optical disk drive will update the firmware of the non-volatile 
10 memory 210, the update program routine of the special format data similar to a 
TOC (Table of Content) may be stored in a disk, which is placed in the optical 
disk drive. Alternately, the host computer 216 executes certain specific software 
for the update program routine. The content of the update program routine 
includes program codes and an update program routine. At this time, the extra 
15 memory 302 stores the update program routine loaded from the disk 100 or the 
computer 216, and the program codes are stored in the buffer memory 212. 

FIG. 5 shows the data flow in the control chip for an optical disk drive of the 
invention in a firmware update mode. As shown in FIG 5, when the optical disk 
drive is switched to the firmware update mode, the extra memory 302 of the 
20 optical disk drive serves as a storage position for the update program routine, and 
the microprocessor 304 reads the update program routine command from the extra 
memory 302 to control the actions of the DMA unit 312 and the macro unit 310. 
That is, at the beginning of the firmware updating, the microprocessor 304 reads 
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the update program routine command from the extra memory 302, calculates the 
length of the to-be-updated program codes and the start position of the program 
codes in the buffer memory 212, and outputs the setting information to the DMA 
unit 312. Thereafter, the microprocessor 304 outputs an initialization signal to 
5 the macro unit 310 to start reading the program codes in the buffer memory 212 
via the DMA unit 312, and writing the program codes into the non-volatile 
memory 210. The DMA unit 312 sequentially reads the program codes from the 
buffer memory 212 according to the start position and the length generated from 
the microprocessor 304, and output the program codes to the macro unit 310. 
10 Thus, when the optical disk drive is updating the firmware codes, the 
microprocessor 304 is not necessary to compute the address of the buffer memory 
212. In addition, when the macro unit 310 is writing program codes to the 
non- volatile memory 210, the microprocessor 304 may momentarily monitor the 
interior state of the macro unit 310 and output a stop signal to the macro unit 310 
1 5 and the DMA unit 312 when the firmware updating process is finished. 

The actions of the macro unit 310 includes reading program codes from the 
DMA unit 312, outputting the address, the program codes, and write control 
signals to the non- volatile memory 210. 

FIG. 6 shows a flow chart in the control chip for an optical disk drive of the 
20 invention in a firmware update mode. Referring to FIG. 6, the method for the 
control chip to update firmware in the optical disk drive in the firmware update 
mode includes the following steps. 

Step S602: load an update program routine. The step is controlled by the 
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microprocessor 304 or the host 216 to load the update program routine to the extra 
memory 302. Thus, the microprocessor 304 can execute the update program 
routine of the extra memory 302 during the update action. 

Step S604: load program codes. The step is controlled by the 
• 5 microprocessor 304 or the host 216 to load the to-be-updated program codes 
(firmware) to the buffer memory 212. 

Step S606: set the DMA unit 312 and the macro unit 310. The 
microprocessor 304 computes the start position of the program codes in the buffer 
memory 212 and the total length of the program codes, and transfers the setting 
10 information, including start position and length, to the DMA unit 312. In 
addition, the destination starting address of the non- volatile memory 210 is set in 
the macro unit 310. 

Step S608: execute a program code write action. The microprocessor 304 
generates and outputs an initialization signal to the macro unit 310 and the DMA 
15 unit 312. After the macro unit 310 and the DMA unit 312 receive the 
initialization signal, the DMA unit 312 reads the program codes from the buffer 
memory 212 and transfers them to the macro unit 310, which writes the program 
codes into the non-volatile memory 210. 

Step S610: monitor the state of the macro unit. The microprocessor 304 
20 monitors the interior state of the macro unit 3 10 so as to control the actions of the 
macro unit 310 at proper timing of, for example, when the macro unit 310 has an 
error or when the writing of the program codes is finished. 

Step S61 2: switch the mode to a normal operation mode. When the writing 



9 



of the program codes is finished, the microprocessor 304 generates a stop signal to 
the macro unit 310 and the DMA unit 312 so as to stop the actions of the macro 
unit 310 and the DMA unit 312 and to switch the mode to the normal operation 
mode. 

5 In the above-mentioned step S608, because the writing action of the 

program codes is hardware-controlled by the macro unit 310 and the DMA unit 
312, the speed is faster than that by software-calculating the address. Moreover, 
because the writing action of program codes is hardware-controlled by the macro 
unit 310 and the DMA unit 312, the microprocessor 304 can execute other works 

10 in addition to monitoring the state of the macro unit 310. For instance, the 
microprocessor 304 may transfer data via the host interface 214 and the host 216, 
or report the writing progress and state. 

While certain exemplary embodiments have been described and shown in 
the accompanying drawings, it is to be understood that such embodiments are 

1 5 merely illustrative of and not restrictive on the broad invention, and that this 
invention not be limited to the specific construction and arrangement shown and 
described, since various other modifications may occur to those ordinarily skilled 
in the art. 
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